Background In prior work we demonstrated that patientrated physician empathy was the strongest driver of patient satisfaction after a visit to an orthopaedic hand surgeon. Data from the primary care setting suggest a positive association between physician empathy and clinical outcomes, including symptoms of the common cold. It is possible that an empathic encounter could make immediate and measureable changes in a patient's mindset, symptoms, and functional limitations. Questions/purposes (1) Comparing patients who rated their physicians as perfectly empathic with those who did not, is there a difference in pre-to postvisit change in Patient Reported Outcome Measurement Information System (PROMIS) Upper Extremity Function scores? (2) Do patients who gave their physicians perfectly empathic ratings have a greater decrease in pre-to postvisit change in Pain Intensity, PROMIS Pain Interference, and PROMIS Depression scores? Methods Between September 2015 and February 2016, based on the clinic patient flow, 134 new patients were asked to participate in this study. Eight patients were in a rush to leave the surgeon's office, which left us with a final cohort of 126 patients. Directly before and directly after the appointment with their physician, patients were asked to complete three PROMIS Computerized Adaptive Tests (CAT; Upper Extremity Function, Pain Interference, and Depression) as well as an ordinal rating of pain intensity. After the visit, participants were asked to rate their physician using the Consultation And Relational Empathy (CARE) measure. Based on prior experience, we dichotomized the CARE score anticipating a substantial skew: 54 patients (43%) rated their physician perfectly empathic. Results Between patients who rated physicians as perfectly empathic and those who did not, there was no difference in the pre-to postvisit change in PROMIS Upper Extremity Function CAT score (perfect empathy: 0.84 6 2.94; less than perfect empathy: -0.23 6 3.12; mean difference: 0.23; 95% confidence interval [CI], -0.31 to 0.77; p = 0.054). There was a small decrease in Pain Intensity (perfect empathy: -0.96 6 2.08; less than perfect empathy: -0.33 6 1.03; mean difference: -0.60; 95% CI, -0.88 to -0.32; p = 0.028). There were no differences in PROMIS Pain Interference score (perfect empathy: -1.33 6 2.85; Each author certifies that neither he or she, nor any member of his or her immediate family, has funding or commercial associations (consultancies, stock ownership, equity interest, patent/licensing arrangements, etc) that might pose a conflict of interest in connection with the submitted article. All ICMJE Conflict of Interest Forms for authors and Clinical Orthopaedics and Related Research® editors and board members are on file with the publication and can be viewed on request. Each author certifies that his or her institution approved the human protocol for this investigation and that all investigations were conducted in conformity with ethical principles of research. This work was performed at the Department of Orthopedic Surgery, Hand and Upper Extremity Service, Massachusetts General Hospital, Harvard Medical School, Boston, MA, USA. less than perfect empathy: -1.37 6 3.12; mean difference: -1.35; 95% CI, -1.88 to -0.83; p = 0.959) or PROMIS Depression scores (perfect empathy: -1.51 6 4.02; less than perfect empathy : -1.21 6 3.83; mean difference: -1.34; 95% CI, -2.03 to -0.65; p = 0.663). Conclusions A single visit with a surgeon rated perfectly empathic is not associated with change in upper extremityspecific limitations or coping mechanisms or a noticeable change in pain scores during the visit, as these differences were below the minimum clinically important difference. Future research should address the influence of empathy on patient-reported outcomes and physician empathy over time in contrast to a single office visit. Level of Evidence Level II, prognostic study.
Introduction
Effective conversations with patients are key to a therapeutic alliance [16] . We previously observed that patientrated physician empathy-an understanding of a patient's situation, perspective, and feelings-was the strongest driver of patient satisfaction with a visit to an orthopaedic hand surgeon [14] . Physician empathy might also affect symptoms and limitations [24] as demonstrated in other settings [15] . Data from the primary care setting suggest a positive association between physician empathy and clinical outcomes, including symptoms of the common cold [5, 11, 21] .
Given that empathy can be learned and practiced [19] , evidence that an empathic encounter makes immediate and measureable changes in a patient's mindset, symptoms, and functional limitations could inform process improvement initiatives.
Therefore, we asked: (1) Comparing patients who rated their physicians as perfectly empathic with those who did not, is there a difference in pre-to postvisit change in Patient Reported Outcome Measurement Information System (PROMIS) Upper Extremity Function scores? (2) Do patients who gave their physicians perfectly empathic ratings have a greater decrease in pre-to postvisit change in Pain Intensity, PROMIS Pain Interference, and PROMIS Depression scores?
Materials and Methods
This single-center study was performed in a large regional teaching hospital and approved by our institutional review board. Between September 2015 and February 2016, a researcher not involved in patient care (TK) invited 134 new patients who visited one of three orthopaedic hand surgeons (DCR, NC, CM) in the outpatient clinic of our orthopaedic department to participate in this prospective study. Patient selection was based on convenience of the outpatient clinic patient flow and balance with other studies rather than any of the subjects' personal information. The surgeons were not aware which patients were enrolled and patients were informed that the answers they gave to any of this study's survey instruments would not be provided to their surgeons, so the relationship with their physician would not be disturbed and their care would not be affected by those responses. Inclusion criteria were fluency and literacy of the English language and age 18 years or older. Pregnant women were not asked to participate in this study as a result of the institutional review board protocol used. Eight patients chose not to complete the study because they were in a rush to leave their surgeon's office after their appointments. This left us with our final cohort of 126 patients.
After obtaining informed consent, a research fellow (TJMK) not involved in patient care asked the participants to complete a sociodemographic survey to obtain explanatory variables such as age, sex, race, education, marital status, work status, primary health insurance, and smoking status. Directly before and directly after the appointment with their physician, patients were asked to complete three PROMIS Computerized Adaptive Tests (Upper Extremity Function [8] , Pain Interference [1] , and Depression [20] ). They were also asked to rate the pain they were experiencing on an 11-point verbal numeric rating scale (NRS-11) [12] on a scale from 0 (no pain) to 10 (severe pain). Findings suggest that the minimum clinically important difference is a change of 1.39 on the NRS-11 when measuring pain. After the visit, participants were asked to rate the surgeon using the 10-item Consultation And Relational Empathy (CARE) measure [16, 17] .
The following factors were recorded as potential explanatory variables. We classified prior treatment for the same condition as none, nonsurgical (corticosteroid injection/sling/ splint/physical therapy), and surgical. We recorded if there were other people with the patient and if the patient was seen by a resident or fellow in addition to the attending surgeon. We also recorded if patients had any other treatment than conversation, ie, injection, manipulation, splinting, etc. Location of injury, self-reported time since injury, and other pain conditions were reported by the patient and all diagnoses were checked by chart review. The sociodemographic survey and the three PROMIS questionnaires were completed using a spreadsheet and laptop computer; printed out CARE measure forms were completed by hand.
Outcome Measures
All PROMIS questionnaires ranged from four to 12 items. We used the PROMIS Upper Extremity Function, Pain Interference, and Depression Computerized Adaptive Tests (CATs), which were all previously validated [1, 8, 20] . The PROMIS Upper Extremity Function CAT assesses the extent to which upper extremity function has been limited. The questionnaire evaluates physical activities that incorporate use of the arms and hands such as getting dressed and buttoning clothes, using a hammer to pound a nail, or reaching into a high cupboard [8] . Lower scores indicate a higher level of functional limitations in relation to the upper extremity. The PROMIS Pain Interference CAT evaluates to what degree pain interferes with physical, mental, and social activities, where higher scores mean greater interference of pain [1] . The PROMIS Depression CAT evaluates symptoms of depression by asking questions about the participant's emotional condition. It focuses on poor mood, anhedonia, and worthlessness, which are the most frequently assessed symptoms of depression on self-report questionnaires [20, 22] . Higher scores indicate greater symptoms of depression.
The main explanatory variable of this study is the patientcompleted empathy rating or validated CARE measure [16, 17] . This questionnaire captures the patient's perception of the physician's empathic understanding during the office visit. It consists of 10 items each being rated on a 5-point Likert scale, ranging from 1 (poor) to 5 (excellent). When all responses are added up, the lowest possible score is 10 and the highest possible 50. The items were made up as such: beginning with "How was the doctor at…" and ending with "(1) making you feel at ease; (2) letting you tell your 'story'; (3) really listening; (4) being interested in you as a whole person; (5) fully understanding your concerns; (6) showing care and compassion; (7) being positive; (8) explaining things clearly; (9) helping you take control; or (10) making a plan of action with you?" Anticipating a substantial skew in the data based on prior experience, the 54 patients (43%) who rated their physician perfectly empathic (CARE measure score = 50) were compared with those that did not (CARE measure score < 50). (Appendix, Supplemental Digital Content 1).
Statistical Analysis
An a priori power calculation indicated that a sample size of 128 patients would provide 80% statistical power (twotailed a set at 0.05) with an effect size of 0.50 (average preand postvisit PROMIS scores divided by the SD of the scores) using a two-sample t-test to detect a difference between perfect empathy and less than perfect empathy. A post hoc power calculation demonstrated that for the observed effect size of 0.35 with a two-tailed a of 0.05, 126 patients (with unequal groups of 54 and 72 patients, respectively) provided 49% statistical power.
Patient demographics were reported using descriptive statistics. Means, SDs, and ranges were reported for continuous variables, frequencies, and percentages for categorical variables. We performed bivariate analyses using Fisher's exact test for categorical variables and Student's t-test for continuous variables to assess the association between each explanatory variable and perfect CARE measure. We performed a two-sample t-test to assess differences in pre-to postvisit changes in PROMIS Upper Extremity Function Scores, Pain Rating, PROMIS Pain Interference, and PROMIS Depression scores between those who gave perfect empathic ratings versus those who did not. We also attempted a multivariable logistic regression analysis, but it was overfitted (having too many parameters relative to the number of observations) and did not provide useable information. A twosided p value of < 0.05 was considered statistically significant.
Patient Characteristics
Of the 126 enrolled patients, 63 (50%) were men and 63 (50%) were women with a mean (SD; range) age of 50 years old (17; 20-89). The majority of the responders were white (86%). The mean (SD; range) self-reported time from injury was 538 days (1310; 1-8395). A comparable number of patients visited the office for traumatic (n = 55 [44%]) and nontraumatic (n = 71 [56%]) conditions, more than half involved the hand (n = 70 [56%]), and 54% (n = 68) of patients had no prior treatment for their current condition. A total of 16 patients had treatment other than conversation during their office visit such as injection, manipulation, or splinting (Table 1) .
Results
Between patients who rated physicians perfectly empathic and those who did not, there was no difference in the pre-to Tables 2, 3) . Additionally, a decrease in Pain Intensity was found (perfect empathy: -0.96 6 2.08; less than perfect empathy: -0.33 6 1.03; mean difference: -0.60; 95% CI, -0.88 to -0.32; p = 0.028). No differences were found in PROMIS Pain Interference score (perfect empathy: -1.33 6 2.85; less than perfect empathy: -1.37 6 3.12; mean difference: -1.35; 95% CI, -1.88 to -0.83; p = 0.959) and PROMIS Depression scores (perfect empathy: -1.51 6 4.02; less than perfect empathy: -1.21 6 3.83; mean difference: -1.34; 95% CI, -2.03 to -0.65; p = 0.663).
Discussion
Physician empathy is associated with improved clinical outcomes such as symptoms of the common cold in the primary care setting [5, 11, 21] . It is possible this might occur in a hand surgeon's office as well. Because empathy is a skill the one can improve [19] , evidence of a positive impact could support surgeons' efforts to develop more effective communication strategies. This study investigated whether differential improvements in function, pain, and depression symptoms are measurable immediately after a visit with a hand surgeon whom a patient rated as more or less empathic.
Our findings should be considered in light of a few shortcomings. First, our primary outcome measure was patient-rated empathy rather than objectively measure empathy (eg, using audio or video recordings). This measure was so skewed it had to be dichotomized, potentially losing important information. The tendency of some people to give top ratings might suggest we might need other methods for rating perceived empathy-an area for future research. Second, the study was underpowered for smaller differences that might be clinically meaningful. Third, it would have been appropriate to perform multivariable analysis using potential confounding variables; however, we were unable to do this with the numbers available. This would be more relevant if we had found a difference, but it is still worth noting. Fourth, this study was performed in a single urban academic center with mostly white patients in the northeastern United States. Our results may not apply to other patient populations if there are cultural variations in the measurement of pain limitations and empathy [6, 9] . Fifth, pain intensity might be affected by treatments other than conversation alone such as injection, although these were infrequent in our study and did not have a measurable influence. Sixth, our data represent a single office visit, whereas a patient's opinion on whether a physician was empathic could change after several visits or after surgery; this may have blunted any observed associations between empathy and the study endpoints of interest. Seventh, subjects may have completed the study measures hoping to please a member of the team. Lastly, the patients we included presented with multiple conditions of the upper extremity. The results might have been different if we only included patients with a single condition or similar conditions. Additional research on patients with specific upper extremity conditions could provide us with more specific results; however, our approach could be considered a strength, because it represents the usual spectrum of illnesses in a hand surgery office. A perfectly empathic physician was not associated with an immediate change in upper extremity-specific limitations. However, prior studies found a relationship between empathy and immediate patient enablement. Mercer et al. [18] found many factors that correlated with enablement, but the patient's perception of the physician's empathy was the most important determinant for immediate change. Bikker et al. [3] came to the same conclusion in a prospective study. Thus, the experience of empathy is associated with patient enablement, which in turn is highly correlated with improved self-reported health outcomes [13] . It appears that empathy leads to an increased sense of self-empowerment or resilience, although our findings and available literature suggest that a decrease in limitations is not immediate but might develop with improved patient empowerment. Improved patient resilience in the form of enablement is strongly tied to fewer symptoms and limitations; additional study should determine the relation between them and its development over time after an empathic visit.
Although there was a difference in pain scores, this difference was below the minimum clinically important difference for the pain scale we used [12] . In other words, this change in pain score may not be relevant to patients. Patients did not feel they had greater control over limitations or symptoms (lower pain interference) or feel more hopeful (fewer symptoms of depression), which is consistent with research that demonstrates that coping strategies improve gradually during cognitive behaviour therapy [10, 23] . These findings suggest that changes (eg, reframing, more effective coping strategies) take effect over time. An empathic office visit may increase a person's openness to alternative ways of thinking about and managing their illness, but it may take more than a few minutes for the new mindset to take root in a way that influences health. This is consistent with data demonstrating immediate symptom modification with mindfulness interventions [2, 4, 7] .
In summary, even perfect patient-rated empathy does not change symptoms, limitations, and coping strategies instantaneously. Future research might address the influence of empathy on patient-reported outcomes and physician empathy over time in contrast to a single office visit. A perfectly empathic physician is associated with greater satisfaction but does not relieve pain or lessen limitations. It might plant the seeds of potential for a more gradual decrease in limitations, catastrophic thinking, and symptoms of depression, but this needs further study.
